Objectives: Endothelial cells (ECs) must maintain an effective physiologic barrier in a highly dynamic environment. Capable of regulating other cells within the vasculature (eg, smooth muscle cells), ECs govern response to injury and inflammation. MicroRNAs (miR) are emerging as critical regulators of vascular disease, implicating EC miRs in homeostasis maintenance. Increased EC permeability has been documented in atherosusceptible regions of the aorta, suggesting it plays a role in disease development, but whether this is a cause or consequence is unknown. We hypothesized EC barrier dysfunction is a critical event that perpetuates chronic vascular disease via altered miR profiles.
Methods: Human aortic endothelial cells (HAEC) cultured in transwells were exposed to thrombin (0.5, 1, 2 U/mL), and permeability was measured by fluorescence flux across monolayers at 90 minutes. Total HAEC RNA was isolated at various time points, with individual miR transcripts counted using nanoString nCounter (n ¼ 6 samples). miRs that were altered more than twofold compared to controls were analyzed using nSolver software and Ingenuity Pathway Analysis.
Results: Thrombin exposure increased EC permeability to 130% 6 8.4% of untreated controls (2 U/mL thrombin; n ¼ 16 transwells; P < .05). Heatmaps from miR counts showed extensive miR profile changes in response to thrombin (n ¼ 6 samples; control, 90 minutes, 4 hours, 24 hours). Ingenuity Pathway Analysis showed miRs were clustered based on seed regions and matched with experimentally confirmed mRNA targets. At all time points, mRNA targets were shown to be most involved in cancer and injury disease pathways, with top cellular functions identified as cell movement, proliferation, growth, and survival.
Conclusions: In response to a permeability insult, HAEC miR levels are significantly altered. Although our preliminary data need to be further substantiated, they highlight a possible mechanism whereby EC barrier dysfunction is a critical event that perpetuates chronic vascular disease. In this way, we might envision a scenario not unlike cancer (which has been compared to atherosclerosis), where an initial appropriate endothelial repair response becomes dysregulated in the context of ongoing injury (eg, permeability) in atherosusceptible regions.
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PC226. Predicting Stent Graft Rotation in Patient-Specific Abdominal Aortic Aneurysm Repair Using Computational Models
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Objectives: Increased use of fenestrated stent grafts has allowed more patients to benefit from this therapy; however, device rotation may occur during deployment, leading to unintended vessel occlusion. The objective of this study was to use computational models to simulate fenestrated endovascular aneurysm repair (FEVAR) within a patient-specific abdominal aortic aneurysm (AAA) in order to predict whether stent graft rotation during deployment was likely to occur.
Methods: Preoperative computed tomography scans of a selected FEVAR patient were obtained. Iliac artery and AAA geometries were then segmented and a computational model of a Zenith fenestrated stent graft (Cook Medical, Bloomington, Ind), and its sheath was developed for use in the simulations. Realistic material properties for the graft, stents, guidewire, and sheath were specified. Finally, published material property data from human iliac arteries were used to create a material model for the vessel representative of a typical FEVAR patient. Friction between the sheath, graft, and the vessel walls was considered. The proximal and distal ends of the vessel were fixed throughout the simulation. Finite element simulations of FEVAR were performed as follows. First, a Lunderquist guidewire (Cook Medical) was inserted in order to straighten the iliac artery and to act as a guide for the sheath and stent graft. The stent graft model was then crimped, inserted within the sheath, and delivered through the distal end of the iliac artery, following the path of the guidewire. When the sheath reached the correct position within the aorta, it was then withdrawn, allowing the graft to expand. Rotation of the stent graft was then determined by calculating the rotation of two opposing points on the graft via a comparison between their initial and final position.
Results: The simulations showed that the deployment of the stent graft induces significant rotation of the graft; in this case, a rotation of w35 was observed (Fig 1) . A rotation of this magnitude could pose serious clinical challenges, including partial or full occlusion of the vessels, which the fenestrations were designed to preserve, making cannulation more difficult, increasing the length of the procedure, and with it, patient exposure to radiation and contrast.
Conclusions: Simulations of FEVAR in a patient-specific geometry were successfully performed. Validation of this model against clinical data is presently being undertaken as the first step toward the developing a predictive tool for use as part of the preoperative planning process.
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First Prospective Evaluation of Psychosocial Factors in Neurogenic Thoracic Outlet Syndrome
Pouria Parsa, Anthony L. Rios, Nathan Kearns, Aaron Hands, John Eidt, Greg Pearl. Baylor University Medical Center, Dallas, Tex Objectives: Neurogenic thoracic outlet syndrome (nTOS) is a complex condition caused by compression of neurovascular structures in the thoracic outlet and is often associated with chronic pain and disability. The purpose of this Institutional Review Board-approved study was to explore relationships between psychosocial factors and recovery from surgery within a cohort of nTOS patients. This is the first study to prospectively explore psychosocial functioning in nTOS patients undergoing first rib resection and scalenectomy surgery. 
